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PRELIMINARY AND SHORT REPORTS
INTRAVITAL STAINING OF CUTANEOUS CARCINOMA WITH TRIPHENYL
TETRAZOLIUM CHLORIDE. ITS POSSIBLE CLINICAL
APPLICATIONS*
ORLANDO CMXZARES, M.D. AND PARASKEVAS MICHARLIDES, M.D.
It has been shown by Straus, Cheronis and Straus (1) that segments of freshly removed
carcinomatous tissue immersed in a solution of tetrazolium chloride develop a faint pink
color within a few minutes and become ruby-red in about 20 minutes. The uninvolved sur-
rounding tissue remains unchanged. They also noted that when a gauze pack saturated with
a 1 per cent solution was applied to an ulcerated squamous cell epithelioma, the base of the
lesion was stained a bright red within 12 minutes. This facility with which carcinomatous
tissue was capable of reducing this salt confirmed their hypothesis that there is an appreci-
able difference in the amount of glycolysis of neoplastic cells as compared to normal cells
in contact with available oxygen. Such difference might be demonstrated by a reagent ca-
pable of reacting with enzymes in the chain of glycolytic fermentation. For this purpose they
selected tetrazolium salts which are water soluble, and colorless. These solutions in contact
with certain reductases in living tissues are reduced to insoluble red compounds known as
formazans.
This report prompted us to investigate the possibility of a practical clinical application
of tetrazolium salts in the diagnosis of cutaneous carcinoma.
A test was performed by applying a piece of cotton soaked with 1% triphenyl tetrazolium
to lesions for 45 minutes. The site was observed at the end of 15, 30 and 45 minutes; 24 and
48 hours. Thirteen patients with cutaneous carcinoma were studied (Table I). There were
8 basal cell, one multicentric (or superficial) epithelioma and 4 squamous cell carcinomas.
Four of the eight basal cell epitheliomas showed some color changes; an orange red hue
developing on the lesions as early as 15 minutes, or as late as 12 hours after the application
of the tetrazolium salt. Superficial epitheliomas showed no changes; but squamous cell
epithelioma showed a crimson red. Three of the latter however, were situated on oral mucosa
and the color change developed not only on the lesion but also on the adjacent mucous
membrane.
A series of 21 patients with other cutaneous lesions such as hypostatic ulcer, burns,
syphilitic gummas and different types of warts were also tested. Some of the open ulcerative
lesions showed changes in color. This may have been due to reduction of the tetrazolium
salts by active bacterial growth (2). The normal mucous membranes of the mouth in 4 cases
also gave a crimson red reaction. Verruca filiformis regularly stained a deep orange red.
Similar results were noted in condyloma accuminata and plantar warts.
Although our study showed that color changes observed in cutaneous carcinoma were
not sufficiently constant to make this test of practical value, further research with tetra-
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STAINING CARCINOMA WITH TRIPHENYLTETRAZOLIUM CHLORIDE 159
zolium salts may prove valuable in the study of cellular metabolism in epidermal malig-
nancies and possibly other cutaneous diseases.
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